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ABSTRACT 

Peasiella is a genus of the Littonnidae with minute, troehoidal 
shells, found only in the Indo-West Pacific region. A pre\ions 
monograph recognized six Recent species. As a result of new 
anatomical information (reproductive anatomy, egg capsules, 
radulae) two of these are divided into fixe and two species, 
respectively, to make a total of 11 species in the genus. Three 
of these are described as new. Additional notes on distribution, 
variation and nomenclature are provided on other species. 
Characters of the radula and pallia! oxiduct are relatively uni- 
form throughout the genus, hut penial shapes are often diag- 
nostic. Shell shape and sculpture shoxv extreme intraspecific 
variability. 


INTRODUCTION 

Peasiella is one of the more poorly known genera of the 
Littonnidae. In common with all members ol the sub- 
family Littorininae, its species occur on hard substrates 
in the littoral zone. Although easily accessible and often 
abundant, they are infrequently collected owing to their 
small size and cryptic habit in rock crexices and among 
oyster and barnacle shells. All known species occur in 
the Indo-West Pacific province and most are entirely 
tropical, although several extend into the temperate 
zones of southern Africa and the northwestern Pacific. 
Among littorinids, they are readily recognized bv their 
small (1-7 mm diameter), troehoidal or depressed shells, 
lacking spines, with open umbilicus and multispiral oper- 
culum. These characters are superficially similar to those 
of trod lids (but lacking the nacreous interior oi that 
group), with which they were often confused by early 
authors (see review ol taxonomic history by Reid, 
1989a 1 Other littorinids with troehoidal shells include 
the genera Betnhiciinn and Hisellopsis from Australia 
and New Zealand Reid, 1988), and Tretanus and Cen- 
cliritis from the Indo-West Pacific and western Atlantic 
(Rosewater. 1972; Reid. )9S9l>; Reid 6c Celler, 1997). 
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For long these small littorinids were neglected taxo- 
nomicallv. The most recent monograph of extant and 
some fossil Peasiella species was that by Reid (1989a); 
before this the only compilations ware a list by X twill 
(1885) and a monograph by Trvon (1887). The anatomy 
(male and female reproductive tracts, paraspermatozoa, 
egg capsule, alimentary tract, head-foot pigmentation), 
radula. protoconch and teleoeonch were described in de- 
tail by Reid (1989a). As a result, the genus was defined 
not only by shell and opercular characters, but also by 
the unique combination of the elongate penis with single 
mamilliform penial gland and closed vas deferens, to- 
gether with the double-looped form of the pallia! oxi- 
duct, and other anatomical features. These same char- 
acters were included in a phylogenetic analysis oi the 
morphology of the genera and subgenera of the Litto- 
rinidae (Reid, 1989b). However, since none of the coded 
anatomical characters appeared to be apomoi-phie within 
the family, the onlx formal svnapomorphies of the genus 
in this analysis were the troehoidal shell shape and mul- 
tispiral operculum, and neither ol these was unique. 
Nevertheless, the close morphological similarities among 
its members leaves little doubt that the genus is a mono- 
phyletic one; the arrangement of the loops of the pallia] 
oxiduct is one unique character, but owing to difficulties 
of coding such structures it did not appear as such in 
the formal analysis. As a result of Reids (1989b) phylo- 
genetic* analysis, it was clear that Peasiella was a member 
of the derived subfamily Littorininae, and probably a 
relatively basal member, although its precise relation- 
ships with such genera as Mainwaringia , C end iritis and 
Tecta nits were not resolved. A recent molecular study 
included a species of Peasiella , with members ol Tecta r- 
ius , Cend iritis and Xodilittorina , hut did not find any 
close relationships with these other genera (Reid 6c (Tell- 
er, 1997). 

In the* previous systematic account ol Peasiella species 
(Reid. 19S9a). anatomical details were provided for all 
the six species them recognized. However, the amount 
of material available was limited; for example*, for P. 

' isseli ' only one* preserved mak* was dissected, and lor P 
‘infracost at a' only seven. As a result, it xx'as concluded 
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that the genus was anatomically rather uniform, without 
the striking differentiation in reproductive characters 
that has prosed so useful for the discrimination of spe- 
cies complexes elsewhere in the familv (e.g. Reid, 1986a, 
1988, 1996). Instead, it was necessary to base species 
definitions largely on the shape, sculpture and color of 
the shell (although these characters were evidently vari- 
able), and on geographical distributions. Anatomical 
characters such as head-foot pigmentation, the number 
of cusps on the outer marginal radular tooth, and pres- 
ence or absence of a copulatorv bursa provided only mi- 
nor input. 

Our attention was once more drawn to the systematic^ 
of Peas id I a as a result of a study by one of us (Y-MM) 
of the littorinids of Hong Kong.The fauna of Hong Kong 
was thought to include three Peasidla species (Reid, 
1992), the highest number then known to occur sym- 
patrically. However, it was found that two distinct shell 
forms of P. ' infracost at d scn.su Reid (1989a), both rare 
in Hong Kong and not vet found syn topically (i.e. on the 
same shores), produced egg capsules of different shape. 
This prompted a reexamination of this supposed species 
throughout its wide range in the Indian and Pacific 
Oceans. Meanwhile, further collections were made be Y 
MM throughout the Far East. During the past decade 
much new material has also accumulated in the major 
museums. Using tins new material, we found that penial 
form was, after all, a character showing useful interspe- 
cific variation. As a result, we have revised the taxonomy 
of two species complexes; Peasidla infraeostata' sen.su 
Reid (1989a) is here shown to consist of five species, 
and P ‘isseli scn.su Reid (1989a) of two. These seven 
species are lullv described. \Ye also record additional 
information on the variability, distribution and nomen- 
clature of other Peasidla species. The number of species 
recognized in the genus is therefore increased from slx 
to eleven. 

MATERIALS AND METHODS 

The descriptions and records are based on material in 
the following museums: Natural History Museum, Lon- 
don (BMNH); Museum National d Histone Naturelle, 
Paris (MN1IN); Instituut voor Systematiek en Populatie- 
biologie, Amsterdam (ZMA); Nationaal Natuurhistoiisch 
Museum, Leiden (NNML) Institut Royal des Sciences 
Naturelles de Belgique (1RSNB); National Museum of 
Natural History, Smithsonian Institution, Washington, 
DC (USNM): Academy of Natural Sciences of Philadel- 
phia (ANSP) Museum of Comparative Zoology, Harvard 
University (MCZ); Los Angeles Countv Museum of Nat- 
ural History (LACM); Natal Museum (NM); National 
Science Museum, Tokyo (NSMT); Department of Earth 
and Planetary Science, Kyushu University (KU); Austra- 
lian Museum, Sydney (AMS) and the private collections 
of II. Dekker, The Netherlands (HD) and J. Le Renard, 
Paris (LR) In addition, type specimens have been ex- 
amined from Oxford University Museum (OUM); Mu- 
seo Civieo di Storia Naturale ‘Giacomo Dona’, Genoa 


(MGD) and Zoological Survey of India, Calcutta (ZSJ). 
Unless otherwise indicated, all figured specimens are in 
BMNH. Lectotvpes have been designated from svntypic 
series only lor valid species names 

Shell height (II) w r as measured parallel to the axis of 
coiling, and nmiminn shell diameter (D) peipendicular 
to this axis The height/diameter ratio w as used as a sim- 
ple index of shell shape. The number of whorls of the 
protoconeh was counted as described bv Reid (1996: 9). 
Where counts of the number of ribs above the periphery 
are given, this includes the strong rib at the periphery 
this rib is not included in counts of the basal ribs. Living 
material was preserved in 80% ethanol, and dissected 
under a binocular microscope. Pallial oviducts were ex- 
amined by dissection; in very small animals the copula- 
tory bursa can be impossible to find unless filled with 
recently deposited sperm; to confirm absence of the bur- 
sa would require histological preparation, but this was 
not done in the present study. The loops of the albumen 
and capsule gland follow a similar path in all species 
examined, and are therefore not re-described (see Reid 
19S9a, for description and figures). Radulae were 
cleaned of tissue in a cold, dilute solution of hypochlorite 
bleach, thoroughly rinsed in distilled winter, and mount- 
ed on a thin layer of pohvinvl acetate glue on glass cover 
slips. Radulae were examined with a scanning electron 
microscope. Unworn radular sections were photo- 
graphed from three orientations: vertically above Hat 
radula (to show shape of teeth), at an angle of 45° from 
front end of radula (to show shape of tooth cusps), and 
at an angle of 45° from the side of the radula (to show 
relief). For three species, egg capsules were obtained 
from living animals. Females were placed individually in 
plastic vials (20 X 47 mm) half filled with filtered sea- 
water. Vials were covered and kept at room temperature 
(24-26° C) with no aeration. The water was renewed 
daily; and eggs were collected from the bottom of the 
containers. Eggs were preserved in 5% formalin in sea- 
water, lor subsequent examination and measurement us- 
ing light microscopy; 

The lists of material examined are those records used 
for the distribution maps. Numbers of specimens dis- 
sected are indicated by M (male), F (female); R indicates 
radula preparation, and P protoconch examination. For 
the seven species described in detail, the material listed 
includes that examined during the previous study by 
Reid (1989a), and the descriptions supercede the earlier 
account. This earlier work should still be consulted for 
detailed descriptions of the histology of the reproductive 
system and of the sperm. For those species for which 
only additional notes and records are given, full descrip- 
tions and other records can be found in Reid (1989a). 

SYSTEMATIC DESCRIPTIONS OF REDEFINED 
AND NEW SPECIES OF PEAS1ELLA 

Peasidla infraeostata (Jssel, 1869) 

(Figures 1-5, 35—41, 76-79, 108-109, 131) 

Trochus sp. Auclouin, 1826:42 

Risella infraeostata tssel, 1869495—196, 348 [refers to Savignv. 
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1817: pi. 5. fig. 40.1, 40.2; lectotype (Reid, 1989a; fig.41) 
+ 3 paralectotypes MNHN, seen, Suez (Issel)]. Pal! ary, 
1926:86, pi. 5. fig. 40.1, 40.2. Bouchet 6c Danrigal, 19S2: 
13, fig. 64. 

Risella i Peasiclla \nfracost at a. — Nevill, 1885:160. Tiyon. 1SS7: 
264. pi. 50, figs. 41, 42 

Peasiclla infracost at a.— Reid, 19S9u61-64, figs. 106-109,112 
[in part; includes P fasciata. P. fuscopiperata , P habei , P 
patnla]. Bosch et al. . 1995:46, fig. 1 IS. 

? Risella {Peasiclla ) tantillus var. subinfracost at a Ne\ill, 1885: 
160 [lectotvpe (Reid, 19S9a; fig. 35) + 2 syn types ZSP 
lectotvpe seen; Nicobar Islands], 

Nomenclature: In his description of this species, Issel 

(1869) referred to Savignys (1SI7) unlocalized figures of 
Egyptian material, and also mentioned three specimens 
ol his own from Suez; the latter were not lound by 
Bouchet 6c Danrigal (1982) in lssels collection in MGD. 
Reid (19S9a) therefore designated one of four shells in 
the Savigny Collection in MNIIN as the lectotvpe. 

The identity of Risella (Peasiclla) tantillus var. subin- 
fracost at a Nevill, 1885, is uncertain. The lectotvpe (Fig- 
ure 35) measures 2.3 mm in diameter by 2.2 mm in 
height (11/D 0.96), is almost smooth above the periph- 
ery, but for fine spiral microsculpture and traces of about 
four spiral grooves near the periphery; the base bears 
four subequal nbs around a small umbilicus; the color is 
cream with a single brown spiral line on the first whorl 
of the teleoconch, and no other pattern. Ot the known 
species of the genus, this shell can be compared with P 
infracostata and P fasciata. In outline it resembles P. 
infracost at a, for the whorls and aperture are less round- 
ed than in P fasciata: however, it lacks the enlarged mid- 
basal rib that is often present in the former. The sparse 
color pattern is unlike any known specimens of either of 
these species. The locality of Nevills shells, from the 
Nicobar Islands, is far from the closest known occur- 
rence of P infracostata in Bombay, and from that of F. 
fasciata in Borneo. The only other Peasiclla species re- 
corded from the Andaman Sea is P roepstoiffiaua (Reid, 
1989a), but that species usually has stronger spiral sculp- 
ture, flatter whorls and a strong peripheral keel. Until 
more information is available, the name is tentatively 
included in the svnonvmy of P infracostata. 

Reid (1989a) confused five species under the name P 
infracostata (here distinguished as P infracostata s.s., P 
fasciata , P fuscopiperata , P habei and P patnla ), misled 
by their similar and confusingly variable shells. 

Shell (Figures 1-5, 35-41): Adult size range 1.1-2. 6 

mm diameter. Shape: thickness varies from delicate and 


translucent, to thickwvalled and opaque; equilaterallv 
conical to depressed-globular (H/D 0. 7-1.0); outline 
domed; whorls usually rounded or with rounded shoul- 
der, becoming almost flat-sided on last whorl of largest, 
thick-walled shells; suture always distinct; periphery oc- 
casionally uniformly rounded, but usually marked by 
sharp angle or rib, rarely developed as a narrow’ flange; 
base usually slightly rounded, becoming flat or even 
slightlv concave in largest, thick-walled shells; umbilicus 
small to large, occasionally closed in thick-walled shells; 
columella narrow, uniformly rounded. Sculpture: proto- 
conch not seen, apex usually eroded: teleoconch whorls 
always lacking ribs above periphery, microscopically 
smooth or with fine spiral microstriae (rarely, about 6 
striae mav be more prominent, but not developed into 
ribs. Figure 39) 1-4 ribs on base (rarely absent, or 5- 
6), of which that at mid-point of radius is usually most 
prominent (producing slight angulation of base). Color: 
translucent yellow-brown, opaque white where shell is 
thicker at suture and periphery (entirely white in thick- 
walled shells); pattern of pale or dark brown or black, 
oblique or zigzag, narrow lines from suture to periphery, 
numbering 5-19, darkest at periphery and sometimes 
also at suture; pattern occasionally represented only by 
peripheral stripes; spire may be brown, or frequently 
marked only by single spiral brown line; base usually 
pale with brown line in outermost groove, line some- 
times absent, base rarely brownish with paler nbs; col- 
umella and parietal area usually not colored, rarely 
br< )wn. 

Animal: l lead-foot: front of head blackish, with a sep- 

arate black band across base of snout; tentacles unpig- 
mented; foot may have black pigment around opercu- 
lum. Penis (Figures 76-79); filament long (50-60% total 
length), tapering; base slightly thicker, with single small 
mamilliform penial gland. Pallial oviduct: bursa not seen. 
Radula (Figures l OS , 109): cusps pointed, central cusp 
of rachidian tooth slightly apiculate; outer marginal tooth 
with 6-7 long, pointed cusps, outermost more rounded, 
becoming smaller toward midline. 

Distribution: Habitat: Among barnacles in upper eu- 

littoral on surf beach (Oman; J. D. Taylor); rock pool on 
limestone, in upper eulittoral of sheltered shore (Oman; 
E. Glover); under rocks and stones in intertidal (Oman; 
R G. Moolenbeek 6c 11. Dekker): under coral blocks in 
eulittoral (Fgvpt; D. G Reid). Abundant at some local- 
ities in Oman and at Karachi, but elsewhere appears to 
be scarce. 


Figures 1—5. Pcasic lla infracostata. L Has al-Hadd, Oman (BMNil 1996381). 2, 4. Karachi, Pakistan (BMN11 1996383). 3. Tiwi 
Brack. 30 km 8 Mombasa Kenya (BMNil 1996384). 5. 4 km S Has Qucliilah, Masirali 1 Oman (BMN1I 1996385). 6-10. Peasiclla 
fuscopiperata 6. Lectotvpe of Cijclostrenui fuscopiperata Tnrton, 1932, Port Allred, South Africa (OUM 7. North Bay, Benguera 
1 Mozambique \M K7412 8-10. Tiwi Beach, 30 km S Mombasa. Kenya (BMNil 1996386). 11-13. Peasiclla patnla. 11. 

1 lolotypr. Changi Point Singapore i BMNil 1996276). 12, 13. St. Johns 1 . Singapore (BMNil 1996387). 14-17. Peasiclla fasciata. 
14. I vol Mission, (’ape Dumpier. New Britain, Papua New Guinea (AMS (463128) 15. llolotype. Turtle Bay, Cape Ferguson, 
Queensland. Australia BMNil 1996272). 16, 17. Cape d'Aguilar. Hong Kong (BMNil 1996388). Seale liar = 2 mm. 
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Range (Figure 131): East Africa, Red Sea, Oman, Pa- 

kistan, possible Nicobar Islands. 

Records and material examined: Mozambique: Con- 

ducia Bay (NM). Tanzania: Zanzibar (BMNH). Kenya: 
Tiwi Beach, 30 km S Mombasa (BMNH. 2M). Somalia: 
Mogadiscio (ANSP). Egypt: Ilurghada (BMNII; HD); 
Suez (Issel, 1869). Yemen: Perim Island (MNHN); Aden 
(MN1IN): IlawT, al-Mahrah (IID). Oman: Raysut, Sal- 
alah (BMNH; ZMA); Kuria Muria Islands (ZMA); Ma- 
sirah Island (BMNII, 2M. IF; ZMA); Ras al-Hadd 
(BMNII. 1M, IF, 1R). Pakistan: 7 km \V Bulegi Point, 
Sind (LACM); Karachi (BMNII 3M, 5F, 2R). India: 
Mada Island, Salsette Island, Bombay (ANSP); Nicobar 
Islands (ZSI; uncertain identification, see Nomenclature, 
above). 

Remarks: The shell of this species shows considerable 

variation in shape, thickness, opacity and coloration. 
Thin-walled, translucent shells with indistinct pattern, 
rounded whorls and no peripheral rib (Figures 2, 36, 40) 
look very different from larger, thick-walled, opaque, 
strongly domed shells with striking black and white pat- 
tern, sharply angled periphery and flat or concave base 
(Figures I, 3). Yet these extremes are connected by 
many intermediates, and even within samples from a sin- 
gle locality there can be great variation (Figures 36, 37, 
39, 40). Whether there is a geographical or ecological 
correlation to this variation is not clear. Shells from Pa- 
kistan are mostly of the translucent form with pale pat- 
tern, those from East Africa are opaque and st rough- 
marked, whereas those from the Red Sea and Oman 
span the entire range. A common feature of the shells 
is the generally small number of basal ribs, often 3 or 
less, of w hich that at the mid-point of the radius is usu- 
ally slightly larger than the rest. The color pattern ol 
narrow 7 oblique or wavy axial lines is also a useful rec- 
ognition character 

This species is closely similar in shell characters to P 
fuscopiperata , and some of the translucent, rounded 
shells are indistinguishable. That they are indeed distinct 
species is confirmed by the difference of the penis in 
each (long filament and small mamilliform gland in V. 
infracost ata, short filament and large gland in P fusco- 
piperata ), which is maintained in syntopic samples from 
Tiwi Beach, Kenya (Figures 76, 77, SO, SI). At this lo- 
cality (as in a dry collection from Conducia Bay, Mozam- 
bique) both species are represented by thickwvalled 
forms the shells of P. infracost at a have a taller spire, 
more steeply domed, with flatter final w'horl and sharper 


peripheral angle, the base is Hatter with 1-2 or rarely 3 
coarser ribs (3-4 in P fuscopiperata) and the umbilicus 
smaller or closed; the color pattern is sometimes ven 
similar but in P. infracost at a the oblique lines are dark 
and more regular (Figure 3), whereas in P fuscopiperata 
the coloration is much more variable in intensity and 
pattern, including irregular markings, spiral bands and 
fine marbling (Figures 8-10). Thinner-shelled forms of 
these two species are distinguished by the slightly taller 
spire of P infracost at a, and sometimes by the basal ribs, 
of which the central one is often enlarged in P infra- 
cost at a, whereas in P. fuscopiperata the ribs become 
larger toward the periphery. 

As a consequence of this similarity, the southern geo- 
graphical range of P infracost at a is uncertain. Available 
material from southern Mozambique and South Africa 
consists mainly of dry shells, of the translucent ripe. All 
anatomical material seen from this area has been of P 
fuscopiperata „ but more is required to confirm that P 
infracost at a does not occur. No anatomical material has 
been seen from the Red Sea (including the type locality, 
Suez), and the association of the name with the speci- 
mens from Oman and Pakistan is based on apparently 
identical shells and geographical proximity. The eastern 
limit of P infracostata remains unclear; additional ma- 
terial is necessary to confirm the synonymy of Nevills 
(1885) subinfracost at a from the Nicobar Islands (see 
Nomencl a t u re , above ) . 

Peasiella fuscopiperata (Turton, 1932) 

(Figures 6-10, 42-48, 80-83, 110, 111, 132) 

Cijclostr cina fuscopiperata Turton, 1932:198-199, pi. 51, fig. 
1379 [Iectotype (here designated, 1.9 nun diani.. Figure 
6) + paralectotype, OUM, seen; Port Alfred, South Afri- 
ca]. 

Peasiella infracostata . — Reid, 19S9a:61-64 [in part; includes P. 
infracostata, P fasciata , P habci , P. patula: not P infra- 
costata (Issel, 1869)]. 

Nomenclature: Surprisingly, since this species is not 

uncommon in southern Africa, it does not appear to have 
been mentioned in w r orks on mollusks of the region, ex- 
cept in Turtons (1932) original description of shells from 
the southern extremity of its range. 

Shell (Figures 6-10, 42—48): Adult size range 1.3- 

2.7 mm diameter. Shape: thickness varies from delicate 
and translucent, to more solid and opaque; depressed to 
flattened (H/D 0.54-0.91); outline domed; whorls 
rounded, suture impressed; in thin-walled shells periph- 


Figuros FS-24. Peasiella hahei. IS, 19. 4—5 km S\V Tsutsu, Tsushima 1 Nagasaki Prel., Japan (BMNII I9963S9) 20. Ilolutype, 
Ksu Cape Shirahama Wakayama Prof, japan (BMNII 1996274). 21. Tai Ping Bay, Qingdao, China (BMNII 1996390). 22. Lok 
Wo Shu. Hong Kong • BMNII 1996391). 23. Baton. Okinawa, Japan (BMNH 1996392). 24. Ma Lin Shi, Tolo Harbour, Hong Kong 
BMNII 1996393 25-29. Peasiella isseli. 25, 28. IXihab, Sinai, Egypt (BMNII 1996394). 26, 27. Ilurghada. Egypt (BMNII 
1996395' 29. Suez Egypt BMNII 1SS2.S. 7.316). 30-414. Peasiella mauritiana 30. Lectot\pe oi Risella isseli var. inau lit iana 
Yiadcr, 1951. (hand Bay Mauritius 'BMNII I9S9004). 31. Arabian Gulf (BMNII 1996396). 32. lnhaca I., Mozambique (NM 
L3435 33. Sadli. Oman BMNII 1996397) 34. Zanzibar, Tanzania (BMNH 1904 10.20.97). Scale bar = 2 nun. 
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erv uniformlv rounded or marked by slightly thickened 
nb only, in thicker shells periphery angled and marked 
by sharp keel or narrow flange; base rounded; umbilicus 
of moderate size; columella rounded, slightly thickened 
and angled at base. Sculpture: protoconch 240 pm di- 
ameter, 2.5 whorls, protoconch 11 sculptured by scat- 
tered granules and narrow raised ridges (as in Figures 
106, 107 of P fasciata ); teleoconeh whorls usually mi- 
croscopically smooth above periphery, or with fine spiral 
microstriae, rarely with 2-6 slight or indistinct ribs; 2-6 
(rarely 0, 1 or 8) ribs on base, outermost strongest, be- 
coming weaker toward umbilicus; basal iibs fine, indis- 
tinct or absent in thin-walled shells; rarely minute per- 
iostracal bristles present on basal and dorsal ribs. Color: 
thin-walled shells translucent pale yellow-brown with 
hunt pattern of 6-14 oblique or wavy brown lines (some- 
times present only as faint marbling), distinct only at 
suture and periphery, base unmarked; thicker shells 
opaque w hite or beige, with highly variable pattern: red- 
brown to black coarse, irregular pattern of bands, chev- 
rons and zigzags, usually leaving an unpigmented sutural 
band; sometimes a continuous broad spiral band on 
shoulder; sometimes a paler brown pattern of diffuse 
marbling, with or without 9-12 darker peripheral spots; 
spire orange-brown, often with dark red-brown spiral 
band; base sometimes red-brown with 6-10 dark spots 
on white peripheral keel lower columella and parietal 
callus sometimes red-brown. 

Animal: Head-foot front of head blackish, with a sep- 

arate black band across base of snout; tentacles unpig- 
mented; foot with some black pigment on sides or un- 
pigmented Penis (Figures 80-83): filament small (10- 
20% total length), tapering; base thicker, sometimes 
wTinkled, with single very large mamilliform penial gland 
occupying most of its length. Pallial oviduct: bursa not 
seen, Radula (Figures 110 , 111): cusps pointed, major 
cusp ol lateral and inner marginal tooth sometimes 
slightly rounded, central cusp of rachidian tooth slightly 
apiculate; outer marginal tooth with 5-8 long, pointed 
cusps, outermost more rounded, becoming smaller to- 
ward niidline; base of rachidian tooth sometimes devel- 
oping a pair of small posterior denticles. 

Distribution: Habitat: Eulittoral; low, undercut lime- 

stone cliffs with fringing reef platform beyond (Kenya; 
H.S. brown); alive in coralline algal debris washed up 
on strand line (South Africa, D. Herbert). 

Range Figure 132): East coast of South Africa to Ke- 

nya 

Records and material examined South Africa: Port Al- 


fred (NM, OUM); East London (NM); Mbotyi, Pondo- 
land (NM); Port Edward (NM); Umdhloti, Natal (NM); 
Mapelane, Zululand (NM, 2M); Leven Point, Zululand 
(NM, 1M). Mozambique: Benguera Island, Bazaruto Ar- 
chipelago (NM); Conducia Bay (NM). Kenva: Tiwi 
Beach, 30 km S Mombasa (BMNH, 7M 4F, 4R, IP). 

Remarks: Reid (1989a) identified smooth-shelled 

forms of this species as P. infracostata , and those rare 
examples with spiral sculpture above the periphery as P. 
isseli (with which P mauritiana was then included). The 
form of the penis provided the first evidence that this 
species is distinct; the short filament is found elsewhere 
in the genus only in P pattda , but there the mamilliform 
gland is of a different shape. The present species is svm- 
patric with two others, P. mauritiana and P infracostata , 
in East Africa, and penial shape is diagnostic of each. 
The shell is most similar to that of P. infracostata , and 
separation of the two has been discussed in the Remarks 
on that species. In both, the shell shows parallel variation 
in thickness, opacity, spire height, angulation of the mar- 
gin and intensity of color pattern. Occasional shells with 
spiral sculpture above the periphery could be confused 
with those of P. mauritiana ; P. fuseopiperata lacks the 
shoulder angulation of that species, is usually a more 
delicate shell and rarely show's the same pattern of 
strong oblique radial lines. 

Peasiclla pattda new species 

(Figures 11-13, 52-56, 84-87, 112, 113, 123, 127, 128, 
133) 

Peasiclla infracostata . — Reid, 19S9: 61-64, fig. 1 10 [in part; in- 
cludes P infracostata , P fuseopiperata , P. habei s P fascia- 
ta ■; not P infracostata (lssel, 1S69)]. 

Etymology: Latin patulus , open, in reference to the 

relatively large aperture. 

Types: Holotvpe BMNH 1996276 (Figure 11); 5 para- 

types BMNH 1996277, 49 paratypes in" alcohol BMN1I 
1996278 (Figures 87, 112, 113). Type locality': Changi 
Point, Singapore. 

Shell (Figures 11-13, 52-56): Adult size range 1.2- 

2.0 mm diameter. Shape: depressed to conical (H/D 
0.75-0.85); somewhat patulous, last whorl enlarged, ap- 
erture relatively large; protoconch (if present) projects 
as papillose tip to spire; whorls well rounded or inflated, 
often with rounded shoulder, suture impressed; angled 
periphery* marked by sharp but barely projecting keel; 
base slightly rounded; umbilicus wide; columella narrow, 
cursed at base; viewed from above or below; apertural 


Figures 35-41. Peasiclla infracostata. 35. Lectotvpe oi Risella {Peasiclla) tantillus var. snhinfraeostata Nevill, 1885, Nicobar Is 
(ZSI 36, 37, 39, 40. Karachi, Pakistan (BMNH I9963S3). 38. 4 km S Has Qudufah, \ Iasi rail I , Oman (BMNH 1996385) 41. 
Lectotvpe of Risella infracostata Issel, 1869, Red Sea (MNIJN) 42—48. Peasiclla fuseopiperata. 42, 43, 46, 48. Tiwi Beach, 30 
km S Mombasa, Kenva (BMNII 1996386). 44. Leven Point, Zululand, South Africa (NM E2745). 45. Mzamba, Transkei, South 
Africa (NM 3028) 47. Mapelane. Zululand, South Africa (NM D24I5). Scab' bar = 1 nun. 
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edge is curved (i.e. growing edge is prosocyrt). Sculp- 
ture: protoconch 260 pm diameter, 2.7 whorls, sculpture 
not preserved; teleoconeh whorls smooth or with 6-7 
indistinct to strong spiral ridges; 4-5 fine rihs on base; 
surface smooth or with fine spiral microstriae; basal ribs 
occasionally bear minute periostraeal bristles. Color: 
cream to yellow* ochre, with 4—7 fine brown spiral lines 
abo\'e periphery (including dark line at suture; some- 
times increasing to 9 at end of last whorl); 7-12 brown 
oblique short stripes at periphery and suture, often faint 
or absent, occasionally continuing indistinctly across dor- 
sal surface; base with 1-2 spiral brown lines at periphery, 
margin of umbilicus sometimes purplish brown; colu- 
mella and parietal area purplish brown. 

Animal: Head-foot: usually entirely unpigmented; 

sometimes slight blackish pigmentation behind head. Pe- 
nis (Figures S4-S7): filament slender, tapering, 30—40% 
total length; base thick, single large mamilliform penial 
gland (occupying 60-80% total length) with narrowly 
elongate reservoir; subepithelial glandular tissue at base 
of filament and around base of reservoir. Pallial oviduct: 
bursa not seen. Egg capsule (Figures 123 , 127, 128): di- 
ameter 221.7 |xm (SD 13.1 pan, n=10; ovum diameter 
66.0±1.6 pm; Singapore; this study), of depressed cu- 
pola type with 3 concentric rings on upper side and 
pleated margin (like a thick cogwheel), containing single 
ovum. Radula (Figures 112 , 113): all cusps sharply point- 
ed, central cusp of rachidian tooth slightly apicnlate; 
base of rachidian tooth with two sharp posterior denti- 
cles; outer marginal tooth with 3 — 1 pointed cusps, be- 
coming smaller toward midline. 

Distribution: Habitat: Among barnacles and oysters 

in upper eulittoral, on rocky shores and sea walls (Sin- 
gapore). 

Range (Figure 133): Singapore, Gulf of Thailand, 

northern Borneo. 

Records and material examined: Singapore: Changi 

Point (BMNH; 1M,4F, 3R) ; Changi South (BMNH; 4M, 
2F); St. Johns Island (BMNH; 2R, lP).ThaiIand: Pattaya 
(Le Renard Colin). Sabah: Berhala Channel, Sandakan 
(USNM). 

Remarks; The expansion rate of the shell is larger in 
this species than in other members of the genus, so that 
it achieves a slightly, but distinctly, patulous shape which 
is characteristic. The color pattern resembles that of P. 
fasciata . although the lines are usually less pronounced 
and the sutural and peripheral spots more developed. 
These two species are distinguished by their penial form, 


the filament being slender and short in V patula , and 
the mamilliform gland relatively* larger. Their egg cap- 
sules differ in shape in samples of P patula from Sin- 
gapore and P fasciata from Hong Kong. They have not 
yet been found syntopicallv, but their known ranges ap- 
pear to overlap in northern Borneo; additional collecting 
in the region mav w r cll reveal wider svmpatry. The radula 
of P. patula is peculiar, showing a pair of sharp posterior 
denticles on the base of the rachidian tooth (Figures 
1 12, 1 13). Among other littorinids, similar denticles have 
been described only in Mclarbaphc neritoides (Bandel, 
1974: figs. 58, 59), but the structures are closer to the 
posterior edge of the tooth in P patula , and are probably 
not homologous. Slight development of basal denticles 
has been found in one example of P. fuscopiperata and 
one of P isscli. One specimen from the ripe locality' 
showed both a fully formed pallial oviduct and a well 
developed penis (see remarks on pseudo-hermaphrodit- 
ism under P. habei). This is the rarest of all the Peasiella 
species in museum collections, perhaps because of its 
limited geographical range; in Singapore it occurs abun- 
dantly. 

Peasiella fasciata new species 

(Figures 14-17, 49-51, 88-91, 106, 107, 117, 122, 125, 
126, 134) 

Peasiella infracostata. — Reid, 1989a:61-64, fig. 12, fig. 30 (rad- 
ula), fig. 48 (penis), fig. 112 [in part, includes P. infracos- 
tata , P fuscopiperata , P. patula , P habei ; not P infracos- 
tata (lssel, 1869)]. Reid, 1992:194, fig. 1c (penis), fig. 2c 
(oviduct), pi. 1, figs, i, 1, m [in part, includes P. habei}. 

Etymology: Latin fasciatus , banded, in reference to 

color pattern. 

Types: Holotype BMNH 1996272 (Figure 15); 5 para- 

types BMNII 1996273; 1 paratype AMS C203254. Type 
locality: Turtle Bay, Cape Ferguson, Queensland, Aus- 
tralia. 

Shell (Figures 14-17, 49-51, 106, 107): Adult size 

range 1.3-2. 5 mm diameter. Shape: turbinate to de- 
pressed turbinate (H/D 0.78—1.12); outline domed; 
whorls w'ell rounded, suture distinct; periphery uniform- 
ly rounded, or angled, or marked bv a more or less 
prominent rib; base rounded; umbilicus small or almost 
closed; columella narrow, uniformly rounded. Sculpture: 
protoconch 240 pm diameter, 2.6 whorls, protoconch 1 
smooth, protoconch II with scattered small granules and 
narrow' waw or straight ridges, of which 6 are visible 
above suture (Figures 106, 107); teleoconeh whorls 


Figures 49-51. Peasiella fasciata . Uvol Mission, Cape Dumpier. New Britain, Papua New Guinea (AMS C16312S). 52-56. Peasiella 
patula. 52. Changi Point . Singapore (BMNH 1996278). 53-55. St. Johns 1., Singapore (BMNH 1996387). 56. Pataya, Thailand 
(LB 99012) 57-61. Peasiella habei 57. 4—5 kin S\V Tsutsu, Tsushima 1., Nagasaki Prefi, Japan (BMNH 1996389). 58, 59. Nejiko, 
llirado 1., Nagasaki Prel . Japan 60. Mu Liu Shi, Tolo Harbour, llong Kong (BMNH 1996393). 61. Zanpa Point, Okinawa, Japan 
(AMS C 146702). Scale liar — 1 min 
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smooth above periphery, with fine spiral microstriae, 
rarelv with 3 — 1 faint grooves; 3—1 ribs on base (rarely 1- 
6), becoming stronger toward periphery’. Color: translu- 
cent cream to opaque grayish white; pattern of brown, 
dark red-brown or black lines or bands, numbering 2-8 
above periphery’ on last whorl (only 2-4 on spire whorls), 
bands often alternately thick and thin on last wiiorl; in 
addition sometimes 6-13 faint brownish spots at suture 
and periphery’; 2-4 dark lines in grooves at periphery of 
base; base of columella and umbilical area sometimes 
dark purplish brown. 

Animal: Head-foot: front of head blackish, with a sep- 

arate black band across base of snout; tentacles unpig- 
mented or with single longitudinal black line; foot un- 
pigmented or with blackish sides. Penis (Figures 88-91): 
filament 40—50% total length, cylindrical and rounded at 
tip; base thicker, with single mamilliform penial gland of 
moderately large size (30-40% total length). Pallia! ovi- 
duct: bursa present. Egg capsule (Figures 122 , 725, 126): 
diameter 215.4 pm (SD 5.S pm, n=10; ovum diameter 
77.8 ±2.9 pm; Hong Kong; this study), of depressed cu- 
pola type with 4 concentric rings on upper side and 
pleated margin with peripheral keel, containing single 
ovum. Radula (Figure 117): cusps pointed, central cusp 
of rachidian tooth slightly apiculate; outer marginal tooth 
with 5-6 long, pointed cusps, outermost more rounded, 
becoming smaller toward midline. 

Distribution: Habitat: among algae in rock pools 

(type locality'; A. Mitchell); among short calcareous 
green algae and Cauleqra , on wave-exposed rocky plat- 
form (Cape Dumpier P. II. Column); among eulittoral 
cobbles, crevices in granite and sedimentary rocks, 
among Saeeostrea . on fairly sheltered and wave-exposed 
coasts (Hong Kong; J. D. Taylor, Y.-M. Mak). Appears 
to be generally scarce. 

Range (Figure 134): Queensland, New Guinea, Bor- 

neo, Vietnam, Hong Kong, Taiwan. 

Records and material examined: Queensland, Austra- 

lia: Facing Island, Port Curtis (AMS); Turtle Bav, Cape 
Ferguson (AMS; 1M, IB); Ilalfmoon Bay, Cairns (AMS); 
Green Island (AMS); Port Douglas (AMS). New Britain, 
Papua New Guinea: Uvol Mission, near Cape Dumpier 
(AMS; 3M, 2F, 2P); Duke of York Island, Habaul (AMS). 
Sabah: Bak-Bak, 9.6 kin N Kudat (USNM). Vietnam: La 
Table Island, Tonkin (MNIIN). Hong Kong: Mil Kvvai 
Sha (BMNII; 2M 2B) Peng Chan (BMNII IM); Iloi 
Ha (BMNII; 2F); Cape d’Agnilar (BMNII). Taiwan: Shi 
Cheng, Taipei (BMNII). 

Remarks: The first evidence that this species was dis- 

tinct Irom P habei (both confused under P infracostata 
by Reid 1989a, 1992) was provided by dieir differently 
shaped egg capsules in I long Kong (Figures 122, 124). 
Dillereuces in shell shape and penial form were then 
recognized, as described in the Remarks on P. habei. 
The shell of P fasciata is easily recognized by its com- 
bination of dark spiral lines, turbinate shape with well- 


rounded whorls, and small umbilicus. Spiral color bands 
are found in some other Peasiella species, especially on 
the spire whorls, but are only well-developed on the last 
whorl in one other species, P patula, which is distin- 
guished by its patulous shape. Anatomically P faseiata 
is characterized by its penis with long, cylindrical fila- 
ment and moderately large mamilliform gland. As in P 
infracostata anti P fuseopiperata , the shell can be 
opaque and solid, or translucent, although it is never as 
delicate as in some examples of those species. This spe- 
cies is rare in collections. 

Peasiella habei new species 

(Figures 18-24, 57-61, 92-98, 114-116. 124, 129, 130, 
135) 

Littorina-capsula habei Tokioka, 1950:151-152, fig. 6.1 (egg 
capsule) [Ago and Tanabe Bavs, Japan; name unavailable, 
see below], Habe, 1956:117-121. 

Peasiella roepstorffana. — llabe, 1956:118-121, fig. A (egg cap- 
sule). Ovum a & Takennira, 1961: Peasiella and Littohnop- 
sis pi., figs. IS. Yamamoto 6c Habe, 1962:16, pi. 3, figs. 
3, 4, figs. 34, 35 (egg capsule). Amio. 1963:303, figs. 22a, 
b (egg capsule). Habe, 1964:28, pi. 9, fig. 23. Higo. 1973: 
46. Habe, 1984:11, fig. 1. Ohtsuka 6c Yoshioka, i985:232, 
fig. 4B. Okutani, 1986:71, unnumbered pi. Fukuda, Ma- 
sliino 6c Sugimura, 1992:57, pi. 43, fig. 126. Higo 6c Goto, 
1993:74. [All not P. roepstorffana (Nevill, 1885)]. 

Peasiella infracostata. — Reid, 1989a:61-64, fig 10, fig. 29 (rad- 
ula), fig. 47 (penis), fig. 64 (egg capsule), fig. Ill [in part; 
includes P infracostata , P fuseopiperata , P patula , P fas- 
eiata]. Clioe, 1992:290, 591, fig. 56. Reid, 1992:194, pi. If 
[in part; includes P fasciata]. Choc 6c Park, 1993: 19-20, 
text fig. 2. [All not P. infracostata (lssel 1869)]. 

Etymology: To honor Prof. T. Habe, who has contrib- 

uted much to the study of Japanese littorinids. 

Types: Holotvpe BMNH 1996274 (Figure 20); 9 para- 

types in alcohol BMNH 1996275. Type locality: Esu 
Cape, Shirahama, Wakayama Prefecture, Japan. 

Nomenclature: Uniquely for a littorinid, the first 

name for this species was applied to its egg capsules. 
Tokioka (1950) described two types of littorinid egg cap- 
sules in plankton hauls from Ago and Tanabe Bays in 
southeastern Honshu, to which he gave Latin names. 
Since the littorinids that produced the capsules were not 
known, he coined a new genus Littorina-capsula Sub- 
sequently, Habe (1956) showed that one of these cap- 
sules, Littorina-capsula habei , was the egg of the com- 
mon Japanese species of Peasiella (which he misidenti- 
fied as P roepstorffana). However, it is debatable 
whether the specific name given by Tokioka is nomen- 
elaturallv available. Habe (1956) apparently considered 
it so, printing it in italics. Others have not done this, and 
thus appear to have judged it unavailable (Amio, 1963; 
Reid, 1989a). In its favour, it can be argued that the 
name is unambiguous, since the egg capsule is distinctly 
different Irom those ol other known Japanese littorinids. 
A name bast'd on only one stage in a life cycle, while 
undesirable, is not thereby made unavailable (1CZN Art 
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17). The generic name Littorina-capsnla is unavailable 
(since it is not accompanied by fixation of a type species, 
ICZN Art. 13b), but this does not affect the standing of 
a specific name combined with it (ICZN Art. llh). The 
inclusion of a hyphen in the generic name is an incorrect 
spelling (ICZN Art. 32c), and does not indicate that the 
name is non-binominal. On the other hand, it appears 
that Toldoka did not intend to introduce new names for 
littorinid species, for he stated: ‘For convenience of re- 
cording these capsules met with during our plankton 
studies, I propose to give them the following pro\isional 
names’. This, we believe, debars the names from no- 
menclatural consideration, since the ICZN Code specif- 
ically excludes names proposed ‘as means of temporary’ 
reference and not for formal taxonomic use as scientific 
names' (ICZN Art. Ib). This case is a complex and un- 
usual one, and is open to alternative interpretations. If 
Toldoka s name were to be accepted, the egg capsules 
studied bv him would have the status of type material; 
inquiries from the Seto Marine Laboratory’ have shown 
that no such material exists there (S. Yamato, pers. 
comm.). In this case, our choice is to re-describe the 
species as new based on type material of adult animals 
collected near tire locality of Toldoka s capsules. Hovv- 
ever, in recognition of Toldoka s discovery' of the egg cap- 
sules, his intention to honor Prof. T. Ilabe, and to pro- 
vide continuity, we use the same specific name. 

In the Japanese literature this species has generally 
been misidentified as P. rocpstoiffana , while Reid 
(1989a, 1992) incorrectly included it under P. infracos- 
tata. 

Shell (Figures 18-24, 57-61): Adult size range 1.6- 

3.S mm diameter. Shape: equilaterally conical or slightly 
more depressed (Il/D 0.60-1.03); outline domed; whorls 
almost flat-sided or rounded or slightly shouldered, su- 
ture inconspicuous or impressed; peripheral keel prom- 
inent, often a projecting flange, rarelv slightly undulat- 
ing; base flat to slightly rounded; umbilicus usually nar- 
row; columella narrow, curved at base. Sculpture: pro- 
toconch 230 fxm diameter, 2.5 whorls, sculpture not 
preserved, apex usually eroded; teleoconeh whorls usu- 
ally smooth, with spiral microstriae, sometimes with 6- 
1 1 equidistant spiral grooves above periphery in largest 
specimens; .3-5 (rarely 6) sharp ribs on base, equidistant 
or becoming closer around umbilicus; basal ribs (and oc- 
casionally dorsal ribs) may bear periostracal bristles. Col- 
or. variable; fawn, cream or ochre, paler at periphery, 
with oblique (sometimes axial or zigzag) anastomosing 
brown stripes (sometimes faint, especially in I long 
Kong), always darkening to form single row of 7-12 
more or less conspicuous large brown or black spots near 
periphery (occasionally fusing to give a solid spiral band) 
which become narrower as they extend over pale pe- 
ripheral keel; pattern on spire whorls darker, often 
blackish where eroded (especially in Japan); occasionally 
2—4 spiral brown lines on spire whorls (common in Oki- 
nawa), usually disappearing on last whorl, but rarely per- 
sisting as 5-9 spiral lines; base ochre to brown, darker 


near umbilicus and in peripheral groove adjacent to keel; 
sometimes shell more darkly patterned, spire and base 
black, last w horl with oblique anastomosing black stripes 
on whitish ground (some from Japan and northern Chi- 
na). 

Animal: Head-foot: front of head blackish, with sepa- 

rate black band across base of snout, occasionally almost 
unpigmented; tentacles unpigmented; sides of foot 
sometimes slightly pigmented. Penis (Figures 92-98): fil- 
ament long (50-60% total length), vermiform; base 
slightly thicker, 1 (rarely 0 or 2) small mamilliform penial 
gland. Pallial oviduct: bursa present Egg capsule (Fig- 
ures 124 , 129, 130): diameter 261.3 pm (SD 0.5 fxm, 
n = I0; ovum diameter 68.3±2.3 jam; Hong Kong; this 
study), 150-250 jxm (Japan; Toldoka, 1950; Amio, 1963; 
Ohtsuka 6c Yoshioka, 1985), of cupola type with 4 con- 
centric rings on upperside, containing single ovum. Rad- 
ula (Figures 114-116): cusps pointed, central cusp of 
rachidian tooth slightly apiculate, major cusp of lateral 
and inner marginal teeth sometimes slightly rounded; 
outer marginal tooth with 4-6 (rarely 3) long, pointed 
cusps, outermost more rounded, becoming smaller to- 
ward midline. 

Distribution: Habitat: In Japan this species is abun- 

dant in crevices and among barnacles in the middle and 
upper eulittoral zone, on sheltered and moderately ex- 
posed rockv shores; on exposed shores it shows a pref- 
erence for surfaces protected from wave action (Mori et 
al. 1985a, b; Tanaka et al . , 1985). In Hong Kong and 
Taiwan it appears to be rare, and is found among bar- 
nacles and oysters in the uppermost eulittoral zone on 
sheltered shores 

Range (Figure 135): China, Korea, Taiwan, Rvukvu Is- 

lands, Japan. 

Records and material examined: China: Ma Liu Slii, 

Tolo Harbour, Hong Kong (BMNH; IM, IF. 2R); Lok 
Wo Sha Bay, Tolo Channel, Hong Kong (BMNH); Pao- 
tai, Xiamen (BMNH; 1M, IF); Cu Leng Yu, Xiamen 
(BMNH; 1M, 3F,1R, IP); Tai Ping Bay, Qingdao 
(BMNH; 2M, 2F, 1R); Hni Quan Bay, Qingdao 
(BMNTI). Korea: Taesori, Sangch'uja I. (Choe, 1992; 
Choe 6c Park, 1993). Taiwan: Yehliu, Taipei (BMNTI). 
Japan: 1.5 km WNW Onna, Okinawa (AMS); Bolo Point, 
Okinawa (AMS, IF, 1R; USNM, NSMT); Baten, Oki- 
nawa (BMNH; IM, 2F, 3R); Tomioka, Kumamoto Pref. 
(NSMT, 2R); Nagasaki (USNM); Omura Bay, Nagasaki 
Pref. (NSMT); Goto, Nagasaki Pref. (AMS); Nejiko. Hir- 
ado I., Nagasaki Pref. (BMNH; IM, IF); Tsutsu, Tsush- 
ima 1 Nagasaki Pref. (BMNH); Fukuvoshi, Fukuoka 
Pref. (KU); Kure, Hiroshima Pref. (KU)* Hanazura, Ko- 
chi Pref. (MNHN); Tatsukushi, Kochi Pref. (USNM 
NSMT); Shirahama, Tanabe Bay Wakayama Pref. 
(BMNH; 5M, 2F. 1R; USNM, NSMT); Shionomisald, 
Wakayama Pref. (NSMT); Kuchino, Shizuoka Pref. 
(BMNH, 4M, 2R); Arasald, Kanagavva Pref. (USNM, 
NSMT); Oga Peninsula, Akita Pref. (KU); Asamushi, Ao- 
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mori Pref. (USNM NSMT); 2.5 kin N Toman, Aomori 
Prof. (AMS); Kominato, Aomori Prel. (LACM). 

Remarks: This species is variable in conspicuous fea- 

tures of the shell including color, spire profile and sculp- 
ture, hut consistent characteristics are the row of dark 
spots above the periphery, which extend onto the pale 
peripheral keel, the darker and often black spire whorls, 
and the prominent keel at the periphery. There are some 
recognizable geographical trends in shell characters. In 
Japan and northern China the shape is taller, with Hatter 
whorls and a sharper peripheral keel; periostracal bris- 
tles are present at least on the base of most well-pre- 
served specimens; the spire, usually eroded, is black or 
darkly patterned (Figures 18-21, 57-59). Shells from the 
southern parts of the range are distinctly different. 
Those from Okinawa have a pale pattern; the dark pe- 
ripheral spots are most conspicuous on the spire whorls, 
which are also often marked by 2-4 spiral brown hues; 
the whorls are sometimes rounded at the shoulder, and 
usually bear strong spiral grooves above the periphery, 
and the peripheral keel is less pronounced; periostracal 
bristles have not been seen (Figures 23, 61). Shells from 
Hong Kong and southern China are similar in shape to 
those from Okinawa, but are usually smooth above the 
periphery, sometimes bear periostracal bristles on the 
base, and the color is ochre with strong peripheral spots 
and darkly patterned spire (Figures 24, 60). However, 
these southern populations are also variable, and inter- 
mediates apparently connect them with the typical 
northern forms (Figure 22). Additional material, partic- 
ularly from the Ryukyu Islands, would be desirable to 
investigate this variation in more detail, and to confirm 
our interpretation. The penial shape is similar through- 
out the range. The egg capsules from Hong Kong (fig- 
ures 124, 129, 130) are almost identical in shape to those 
figured from Japan by Told oka (1950; reproduced by Ya- 
mamoto llabe, 1962; Reid, 1989a), Habe (3956) and 
Ohtsuka 6c Yoshioka (1985). However, at a diameter of 
261 pm they are slightly larger in size than Japanese 
capsules, measured as 150-2()0pm (Tokioka. 1950), 150 
pm (Amio, 1963) and 220-250 pm (Ohtsuka 6c Yoshi- 
oka, 1985). 

The rounded shells with lined pattern on the spire 
that can be found in Okinawa bear some similarity to 
(host* of P fasciata from Hong Kong. This led Reid 
(1989a) to consider them conspecific (as P infra cost at a). 
However, new' material from Hong Kong has shown that 
both species occur there, although so far they have not 
been collected syntopicallv (i.e. on the same shores). In 
Hong Kong the shells of P hahei only occasionallv bear 
1 2 indistinct spiral brown lines above the periphery on 


the last whorl, and their conspicuous peripheral spots 
and darklv patterned spire differ from the 4—8 strong 
spiral lines of local examples of P. fasciata. AnatomicalK 
the mainilliform penial gland of P. hahei is smaller and 
the penial filament relatively narrower and slightly more 
elongate than in P fasciata. The egg capsules of these 
two species (sampled in Hong Kong) also differ (Figures 
122, 124). 

Two other species are sometimes sympatric with P. 
hahei in the southern part of its range and might be 
confused with it, P. hitulcnta in Hong Kong and P roep- 
stoiffana in the southern Rvukyu Islands, Taiwan and 
Hong Kong. Pcasiclla lutulenta has 5-9 strong spiral ribs 
above the periphery, usually a gap between inner and 
outer series of ribs on the base (ribs all equidistant in P 
hahei), the columella has a thickened angulation at the 
base, and the color pattern is of 7-13 broad and irreg- 
ular, dark axial stripes (see Reid, 1989a, 1992). Anatom- 
icalK' the two are closely similar; the penial filament of 
P. hahei is slightly narrower and more elongate, and 
there are 4-6 cusps on the outer marginal tooth, but 
only 3 in P. lutulenta. Pcasiclla roepstorffiana (Figures 
142-145) has 4—13 strong spiral grooves above the pe- 
riphery, frequently shows radial plications near the su- 
ture and periphery, which give rise to strong crenulations 
of the peripheral keel; the innermost one third of the 
basal radius lacks ribs; the color is often bright chrome 
yellow or orange, with peripheral brown spots or band. 
Anatomically P roepstoiffiana from Hong Kong lacks 
the mainilliform penial gland, and the copulatory bursa 
is absent. 

Some abnormalities of the reproductive tract of P ha- 
hei have been found. A single specimen Irom Shizuoka 
Prefecture had no mainilliform penial gland (Figure 98), 
and one (parasitized by trematodes) Irom Tanabe Ba\ 
had two glands of normal size (Figure 97); in each case 
normal specimens occurred in the same lots. One other 
specimen from the latter sample had both a small, fully 
formed penis and a small oviduct. Genuine hermaph- 
roditism has been described in only one littorinid genus, 
Maintcaringia (Reid, 1986b), but pseudo-hermaphrodit- 
ism (involving development of a penis and other male 
characters in females) is known in several littorinid gen- 
era (Reid, 1986b, 1996), and is sometimes a response to 
pollution by organotin compounds (Bauer et at., 1995). 
Pcasiclla species are not known to be truly hermaphro- 
dite, and this example is probably a case of pseudo-her- 
maphroditism. 

Pcasiclla isscli (Semper in Issel, 1869) 

(Figures 2.5-29, 62-67, 99-101, 118, 119, 136) 

Trochtis sp. Audouin, 1826:42 

Risclla isscli Semper in Issel, 1869.194, 347 [refers to S a vigny. 


Figures 62-07. Veaswlla isst'li 02. Lectotvpe of Risclla isscli Semper in Issel. 1809. Bed Sea (MNHN). 03, 05, 00. Suez, Egypt 
IBMNII 1888.10.14 04, 07. llurgliada. Egvpt BMNil 1996395). OS-75. Pcasiclla mauritiana. OS.Tiwi Reach, 30 km S Momhasa, 
Kenya. 09, 70, 7.3. Sedh. Al Khavsah. Oman 71. Kuwait. 72, 74. Bandar khayran, Oman. 75. Baie Teniay Make, Seychelles. 
Scale har = 1 nun. 
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1 SIT: p] 5, figs. 35. 1, 35.2; lectotype (Reid, 19S9a; fig. 62) 
+ 2 paralectot\*pes MNI1N, seen; Suez (Reid, 19S9a); 2 
paralectotxpes in MUD ex-Seinper Colin, seen, from Zan- 
zibar are P mauritiana]. Pallary, 1926:84, pi. 5, fig. 35.1, 
35.2. Lamv 193S:71. Moazzo, i 939:183. Bouchet & Dan- 
rigal, 1982:13, fig. 65. 

Risclla Peasiella isseli. — Ne\ill, 1SS5: 160-161 [in part; in- 
cludes P. mauritiana]. Tryon, 1887:263, pi. 50, figs. 39, 40. 
Peasiella isseli. — Franc, 1956:25, Mastaller, 1979:40. Reid, 
19S9a: 60-61, fig. 13, fig. 50 (penis), fig. 56 (sperm), figs. 
97, 98, 101, 103 [in part, includes P. mauritiana]. 

Trochus sismondac lssel, lS69:225-226, pi. 2, fig. 13 [holotype 
MUD. seen; Suez]. 

Risella isseli var. carinata Pallary, 1926:S4-85, pi, 5, fig. 36 [re- 
produced from Savignv, 1817; syntype MNHN, seen; 
Suez], 

Risella isseli var. undata Pallary, 1926:84, pi. 5, fig. 35.3 [re- 
produced from Savignv, 1817; types not in MNHN; Suez], 

Nomenclature: Throughout its taxonomic history this 

species, endemic to the Red Sea, has been confused with 
P mauritiana , and the two taxa have not previously been 
distinguished at the specific level. In the original de- 
scription, lssel referred to the figures of Savignv (1817) 
based on Egyptian specimens. He also mentioned his 
own material from Suez and Semper s from Zanzibar, of 
which the latter (in MOD) is P. mauritiana. Reid (1989a) 
designated one of the shells from the Savigny Collection 
as the lectotype, and restricted the type locality to Suez, 
thereby fixing the identity' of this species. 

Shell (Figures 25-29, 62-67): Adult size range 1.7- 

4.2 mm diameter. Shape: conical to depressed conical 
(1 1/D 0.5.5-1.23); outline domed; whorls usually with 
rounded or angled shoulder, occasionally flat or only 
gently rounded; suture usually' distinct; periphery sharply 
angled, with prominent rib or flange; dorsal sculpture 
sometimes slightly rugose, but only rarely does periph- 
eral flange show slight crenulation; base flat or slightly 
rounded; umbilicus small to moderate; columella round- 
ed, sometimes with a slightly thickened angle at base. 
Sculpture: protoconch 240 pm diameter, 2.3 wiioiis, 
protoconch II with scattered small granules and narrow' 
w r a\y or straight ridges, of winch 5 are risible above su- 
ture (as in Figures 106, 107, of P. fasciata ); teleoeonch 
whorls with 6-15 narrow' ribs, uniform or unequal in 
size, above periphery; rib at shoulder sometimes slightly 
enlarged; surface above periphery covered with fine spi- 


ral microstriae; base with 4—6 (rarely 2-7) ribs, larger 
tow'ard periphery'. Color: extremely variable; uniform 
cream, ochre, orange- brown, dark chestnut brown or en- 
tirely black; often with darker pattern of fine dots or 
lines in dorsal grooves; dorsal surface sometimes with 
fine white and brown marbled pattern; rarely a dark spi- 
ral band on dorsal surface; sometimes 7-15 brown spots 
on white peripheral keel; rarely pale sutural spots in ad- 
dition to darker peripheral spots, but only very seldom 
does an indistinct pattern of broad radial bands appear; 
spire sometimes pink or crimson; apex olten lilac or 
blackish; base lacking color pattern or with small spots 
in grooves. 

Animal: Head-foot: head unpigmented or blackish in 

front, separate black band across base of snout; tentacles 
usually with 2 longitudinal black lines; sides of foot with 
some black pigmentation or unpigmented. Penis ( Fig- 
ures 99-101): filament long (5097 total length), tapering 
at tip; base thicker, with single mamilliform penial gland 
of moderate size. Pallial oviduct: large anterior bursa 
present. Radula (Figures 11S , 119): cusps pointed, major 
cusp of lateral and inner marginal teeth slightly rounded, 
central cusp of rachidian tooth sometimes slightly apic- 
ulate; base of rachidian tooth occasionally with slight de- 
velopment of pair of posterior denticles; outer marginal 
tooth with 4 pointed cusps, outermost more rounded, 
becoming smaller toward midline. 

Distribution: Habitat: Abundant under coral blocks 

in upper eulittoral on a moderately sheltered shore 
(Egypt D. G. Reid). 

Range (Figure 136): Red Sea and Aden. 

Records and material examined: Israel: Eilat (BMN11 

IM 2F; USNM, ANSP). Egypt Faraun Island, Gulf of 
Aqaba ( 1 ID); Ras el Kura, Dahab, Sinai (HD); Suez 
(BMN11, IP, 2R ; MNHN); Suez Canal (Tillier Bavay, 
1906; Moazzo, 1939); Hnrghada (BMNH, 3M, 2F, 2R; 
11D). Sudan: Dungunab Bav (BMNH); Port Sudan 
(BMN11 ANSP)/ Saudi Arabia: Jeddah (USNM. 
MNHN). Eritrea: Massawa (BMNH, NM); Dahlak Ar- 
chipelago (BMNH). Yemen: Perim Island (MNHN); 
Aden (MNI1N). 

Remarks: The shells of P. isseli and P mauritiana are 

verv similar, and the two have not previously been dis- 


Figures 76-79. Penes of Peasirlla infracostal a. 76, 77. Tiwi Beach, 30 km S Mombasa, Kenya. 78. Karachi. Pakistan. 79. Ras 
al-Hadd. Oman 80-83. Penes ol Peasiella juseopiperata. 80, 81. Tiwi Beach. 30 km S Mombasa, Kenya. S2, S3, Mapelane, 
Zuhiland. South Africa NM D5S22). S4-87. Penes ol Peasiella patula. 84-86, Cliangi South, Singapore. S7. Paratype, Changi 
Point. Singapore BMNII 1996278). 88-91. Penes of Peasiella fascia fa 88, 89. Uvol Mission, Cape Dumpier, New Britain. Papua 
New Guinea VMS (’163128) 90. Wii Kw'ai Sha, Hong Kong. 91. Peng Chau, Hong Kong. 92-98. Penes ol Peasiella habei. 92. 
Tai Ping Bay Oingdao, China 93. Shirahama, Wakayama Pref., Japan. 94. Baten, Okinawa. Japan. 95-97. Fujishinia, Tanabe Bay, 
Wakayama Pref Japan. 98. Knchnio, Suruga Bav, Shizuoka Pref., Japan. 99-101. Penes of Peasiella isseli , Hnrghada, Egypt. 102- 
105. Penes of Peasiella mauritiana 102. Khor t K ajar, Ras al-Hadd, Oman 1 03. A use La Monday Mahe, Seychelles. 104. Mera- 
wwah I., Aim Dhabi 105. Tiwi Beach, 30 km S Mombasa, Kenya. Note that structure ol mamilliform penial glands is risible In 
transparency; mucous reservoir is shown In solid line, and extent of suhepithelial glandular tissue In dotted line. The penial base 
is sometimes wrinkled. 
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tinguished as separate species. From the new anatomical 
material available for each species, it is clear that they 
can be diagnosed by the form ol the penis. This is of 
the common type for the genus in P isseli , with long 
filament and small mamilliform gland, whereas in P 
mouhtiana irom throughout its large range it has a short 
filament with mueronate and hooked tip, and a large 
gland. I lasing separated the two using this character, 
correlated differences in shell shape and coloration can 
be recognized. In both, the development of the shoulder 
angulation is variable; in P. isseli it is often absent or 
represented only by an angulation of the profile, more 
rarely by a prominent rib; in P mauritiana the shoulder 
is usually marked by a sharp angulation, often with an 
enlarged or even carinate rib.The coloration is also dif- 
ferent; in P. mauritiana there is usually a pattern of 
obliquely radial lines or stiipes, often darker at the su- 
ture and periphery; in P isseli the color is highly variable, 
but radial stripes rarely appear, and the apex is often 
pink or blackish. Using these characters, together with 
knowledge of the regional variation in the shell of P. 
mauritiana, it has been possible to identify shells with 
confidence. So far, it appears that P isseli is restricted 
to the Red Sea and Aden, whereas P. mauritiana is wide- 
spread in the Indian Ocean and Persian Gulf. The two 
apparently occur sympatrically just at the mouth of the 
Red Sea. Two dead shells of P. isseli have been recorded 
from Aden (MNHN), from which locality five other sam- 
ples contained only P. mauritiana. Roth have been found 
together in a single lot of dead shells from Perim Island, 
South Yemen (Jousseauine Colin, MN1IN), which con- 
tained 50 P. isseli and 8 P mauritiana, readily separated 
by their shell characters. 

The only other species to occur sympatrically with P. 
isseli is P. infracostata. These two are readily distin- 
guished by the presence of spiral ribs above the periph- 
ery in P isseli (absent in P. infracostata ), and by the color 
pattern of oblique or zigzag lines in P. infracostata. The 
shape of the penis is, however, similar in both. 

Most Pcasiella species show variation in color pattern, 
sometimes on a regional or interpopnlational scale. This 
species is unique in the genus in its extreme intrapop- 
ulatioual variation; shells from beneath the same rock 
mav range from cream to patterned to black. Further- 
more, occasional specimens can be lound in which the 
color changes from cream on the spire to entirely black 
on the last whorl (Figure 26). 


Pcasiella mauritiana (Yiader, 1951) 

(Figures 30-34, 68-75, 102-105, 120, 121, 137) 

Risella isseli — Issel, 1869: 1 94 [in part, includes P. isseli]. 
Risella {Pcasiella) isseli. — Nevill, 1885: 160—161 [in part; in- 
cludes P isseli]. Vlelvill & Standen, 1901:364 [not Semper 
in Issel, 1869]. 

Pcasiella isseli. -Reid, 19S9a:60-61, figs. 14, 15, fig. 2S (rad- 
ula), fig. 49 (head), fig. 97, 99, 100, 102, 104, 105 [in part; 
includes P. isseli]. Bosdi et al . , 1995:46, fig. 119 [not P. 
isseli (Semper in Issel, 1869)]. 

Risella infracostata. — Dantzenberg, 1929:496 [not Jssel, 1 869] 
Risella isseli var. mauritiana Viader, 1951:149, pi. 3, figs 10, 11 
[leetotype, here designated. Figure 30, + 2 paraleeto- 
tvpes, seen, BMN11 19S9004; Grand Bay, Mauritius; 2 
probable paralectotypes Mauritius institute, not seen]. 

Nomenclature: Hitherto, this species has ahvays been 

confused with P. isseli. It was first named, as a variety 
of that species, by Viader (1951). Two specimens of Ri- 
sella isseli var. mauritiana were exhibited in the natural 
history museum of the Mauritius Institute (R. Gajeelee, 
pers. comm. 1985); these have not been examined, but 
are likely to have been syn types. In addition, there are 
3 specimens in the Winckworth Collection in BMNI1 
labeled 'Pcasiella isseli v. mauritiana Viader MS’ in 
Winckworths hand; these are from Grand Bay, one of 
the two localities mentioned in Viaders (1951) descrip- 
tion. It is known that Winckworth received specimens 
from Viader (see also acknowledgement of Winckworths 
assistance in determinations, Viader, 1951:136), and it is 
likely that this material was sent by Viader before Winck- 
worths death in 1950. Since Viader (1951) did not des- 
ignate type specimens, a leetotype is here designated 
from the RMN11 material (ICZN art. 74; recommen- 
dation 72B). 

Shell (Figures 30-34, 68-75): Adult size range 1.6- 

5.6 nun diameter. Shape: highly variable; depressed con- 
ical to flattened (H/D 0.42-1.03); outline domed, 
straight or spire slightly eoneave; shoulder usually sharp- 
ly angled, or with projecting rounded carina (some Per- 
sian Gulf and northern Oman specimens), or sometimes 
becoming rounded or even flattened on last whorl; su- 
ture usually distinct; periphery’ sharply keeled or flanged, 
or with flaring rounded carina (some Persian Gulf and 
northern Oman specimens); shoulder occasionally reg- 
ularly rugose and peripheral flange with 7-8 slight cren- 
ulations (some East African specimens); base flat to 
rounded umbilicus small to large; columella rounded, 
sometimes indistinctly thickened and angled at base. 


Figures 106, t07. Protocouch of Pcasiella faseiata, Uvol Mission, Cap< Dumpier, Ne\\ r Britain, Papua New Guinea (AMS 
Cl 631 28). Figures 108, 109 . Radnlae of Pcasiella infracostata 108 . Karachi. Pakistan (flat view, shell D=1.5 mm). 109 . Has al- 
ii add. Oman (flat view, shell I) 1 .9 mm). 110 , 111 . Two views (fiat and at 45°) of radula of Pcasiella fuscopiperata . Tiwi Reach, 
30 km S Mombasa, Ken\a shell I) 1.7 mm). 112, 113. Two views (flat and at 45° from side) of radula of paratope of Pcasiella 
pattila. Changi Point, Singapore (BMNtl 1996278, shell D=1 7 mm); note posterior denticles on base of rachidian tooth (arrow. 
Seale liars: 106, 107 100 pm. 108-1 13 - 20 pm. 
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Sculpture: protoconch 220 fxm diameter, 2.2 wborls, 
protoconch 11 with scattered small granules and narrow 
waxy or straight ridges, of which 6 are visible above su- 
ture (as in Figures 106, 107, of P. fasciata ); teleoeonch 
whorls usually with 6-12 fine spiral ribs above periphery, 
sometimes only single rib at shoulder, or absent; surface 
above periphery covered with fine spiral microstriae; 
base with 4-7 (rarely 1-3) ribs, becoming weaker and 
more tioselv spaced around umbilicus; periostracum 
thicker than in other species of the genus, and may Hake 
off from dry shells; ribs on base and rarely on dorsal 
surface may bear periostracal bristles (some Persian Gulf 
and northern Oman specimens). Color: cream to ochre; 
usually with dark brown oblique (opisthocline) lines or 
narnnv stripes, numbering 6-11, often darkest or broad- 
est at suture and periphery; in northern Oman and Per- 
sian Gulf oblique lines max' number up to 23 on last 
whorl, anastomosing to produce 8-15 spots at suture and 
periphery; diagonal stripes occasionally present only at 
suture and periphery (some East African specimens); di- 
agonal pattern only rarely entirely absent or developed 
only on spire (most specimens from Seychelles); often a 
single brown spiral line on early spire whorls; base un- 
pattemed or with small brown spots on ribs, occasionally 
forming radial lines; parietal callus, columella base and 
umbilical margin sometimes brownish. 

Animal: Head-foot: front of head blackish or with nar- 

row black band on lx; separate black band across base of 
snout; tentacles with 2 longitudinal black lines; sides of 
foot with some black pigmentation or nnpigmented. Pe- 
nis (Figures 102-105): filament short (20-30% total 
length), with elongate, mucronate tip, distinctly hooked 
or minutely hammer-shaped at very tip; base thicker, 
finch’ wrinkled, with single large mamilliform penial 
gland (rarely absent) with elongate reservoir. Pallial ovi- 
duct: bursa present, apparently at posterior end of 
straight section. Radula (Figures 121 , 122): cusps point- 
ed, major cusp of lateral and inner marginal teeth slight- 
ly rounded, central cusp of rachidian tooth slightly apie- 
ulate; outer marginal tooth with 4 pointed cusps, out- 
ermost more rounded, becoming smaller toward mid- 
line. 

Distribution: Habitat, intertidal rocks, pools and Thal- 
assodendron Hats in a sheltered bay (Inluica Island; R. 
N Kilburn); barnacle zone on bench rock (Aldabra: J. 
D. Taxior); among barnacles in high eulittoral, on surl 
beach (Masirah Island; J D. Taxior); crexices in lime- 
stone. in upper eulittoral, on sheltered coast and in tidal 
lagoon Has al-Hadd; E. Glover); among barnacles on 


mangrove pneumatophores (Abu Dhabi; D. George); 
among Crassostrea (Kuwait; D Jones). 

Range (Figure 137): Zululand to Persian Gulf, Mauri- 

tius, Madagascar, Seychelles; excluding Red Sea. 

Records and material examined: South Africa: Mission 

Rocks, Zululand (NM). Mozambique: Inhaca Island 
(NM, IM); Benguera Island (NM); Mozambique Island 
(NM). Tanzania: Zanzibar (BMNH). Kenya: Tixvi Beach. 
30km S Mombasa (BMNH, 2M, 2F). Madagascar: Tu- 
lear (MNHN); Mahajanga (IRSNB); Nossi-Be (USNM, 
ANSP, MNHN, ZMA); Diego-Suarez (IRSNB) lie Ma- 
yotte (MNHN, 1M). Mauritius: Grand Bay (BMNH, 
NM); Pointe Radeau, S of Roches Noires (NM); Pointe 
d’Azur (NM). Seychelles: Aldabra (BMNH); Baie Ter- 
nav, Mahe (BMNH, 2R); Anse la Mouche, Mahe 
(BMNH, 1M IF; USNM); Northwest Bay, Mahe 
(ANSP). Djibouti (MNHN). Yemen: Perim Island 
(MNHN); Little Aden (BMNH, 2F); Aden (BMNH, 
MNHN). Oman: Hamran, Zular (BMNH); Sudh 
(BMNH); Sadh (BMNH); Kuria Muria Islands (ZMA); 
Masirah Island (BMNH, IF; ZMA, 2F); Sedh, Al Khay- 
sah (BMNH); Khor Ilajar, Ras al-Hadd (BMNH, IM, 
2F, 1R); Bandar Khayran (BMNH); Al Bustan, 3.2 km 
E Muscat (ZMA); Muscat (NM); N of Sharm (BMNH). 
Abu Dhabi Meraxvxvah Island (BMNH, 3M IF). Qatar: 
Khor, Doha (BMNH). Kuwait (BMNI1). 

Remarks: Although shape and coloration are highly 

variable in this species as a xxhole, some geographical 
patterns can be distinguished In southern Arabia the 
spire is a little taller, the shoulder more rounded, the 
peripheral keel less pronounced, and spiral sculpture on 
the dorsal surface is xveaker or even absent (Figures 33, 
69, 73). In the Persian Gulf and northern Oman there 
is a tendency to flattening of the spire, and development 
of heaxy earinae at the shoulder and periphery, xvhile 
the dark oblique lines become more numerous (Figures 
31, 71, 74). Specimens from Kenya and Zanzibar are 
more rugose, sometimes with regular radial folds and 
slightly crenulate peripheral flange (Figures 34, 6S). In 
the flattened and weakly shouldered specimens from the 
Seychelles (Figure 75) the lined color pattern is absent 
or occasionally present on the spire only. In typical spec- 
imens from the Masearene Islands, Madagascar and Mo- 
zambique, the shoulder is scarcely marked and the color 
pattern is pronounced (Figures 30, 32). 

The shell of this species is most likely to be confused 
xxith that ol P. isseli (see Remarks on that species), w hich 


Figures 114—1 16. Radulae of Peasiclla habei. 1 14. Baten, Okinawa, Japan (flat view, shell D = 3.2 nun) 115. Ma Lin Shi, Hong 
Kong (view at 45 u shell 1) 2.2 mm 1 16. Cu Leng Yu, Xiamen, China (view at 45° irom side, shell D=I.<S nun). 1 1 Radula of 
paratype of Peasiclla fasciata. Turtle Bay, Cape Ferguson. Queensland, Australia (BMNI1 1996273; view at 45°, shell D = 2.1 nun). 
1 18, 1 19. Radnlae of Peasiclla isseli 1 18. Ilnrghada, Egypt (flat view, shell I) -2.4 nun). 119. llurghada, Egxpt (view at 45 , shell 
1)= 3.0 min'. 120, 12 L Two views (flat and at 45°) oi radula of Peasiclla mauritiana. Khor Ilajar, Ras al-Hadd, Oman (shell D = 3.6 
m mV Scale Bars — 20 pan. 
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Figures 122-124. Egg capsules of Peas id I a species 122. Peasiella fasciata , Cape T Aguilar, Hong Kong. 123. Peasiella patula , 
Changi Point, Singapore. 124. Peasiella habei , Ma Liu Shi, Tolo Harbour, Hong Kong. 


is endemic* to the Red Sea; the two are only known to 
he sympatrie close to the mouth of the Red Sea. Two 
other species, P infracost ata and P. fuscopipcrata , can 
he found syntopically with P. mauritiana, and all three 
have diagnostic penial shapes. The shell of P. infracos- 
tal a is always smooth above the periphery, and is thus 
easilv distinguished from all ribbed and shouldered 
forms of P mauritiana. However, examples ol the latter 
from southern Oman and Yemen may lack ribs above 
the periphery, and if the shoulder angulation is poorly 
dev eloped mav be confused with P infracostata. The ba- 
sal ribs may then be useful; in P mauritiana the outer- 
most rib is the largest, but in P infracostata the mid- 
basal rib is most prominent. Rare examples of P fusco- 
pmerata which have spiral sculpture above the periphery 
could be confused with this species, but lack the shoul- 
der angulation. 

ADDITIONAL NOTES ON OTHER SPECIES OF 
PEASIELLA 

Peasiella mepstoiffiana (Nevill. 1SS5) 

(Figures 142-145) 

Distribution: Additional records: Indonesia: Ambon 

NNML Taiwan: Lending, Kaohsiang (BMNI I); Yehliu. 
Taipei BMN11). Japan: Kannon Saki, lshigaki, Ryukyu 
Islands (BMNH). 

Remarks: The range of this species is now extended 

from Hong Kong {Reid, 1989a. 1992) to Taiwan and the 
southernmost Rvukvn Islands (Figures 142, 144, 145). 
and also includes Ambon in Indonesia A curious feature 
of this species is tlu* apparent dimorphism ol penial 
form; a mamillilorm gland is present in material from 
Queensland, but not in specimens from Asia (Reid, 
19S9a). The absence of a penial gland has been con- 
firmed in material from lshigaki and Ambon. Additional 


anatomical material has also been seen from Lautoka, 
Viti Levn, Fiji (BMNH); penial glands were found to be 
absent in two specimens, but in a third a rudimentary 
gland whs present, with a cluster of subepithelial tissue 
but no reservoir or papilla. This supports the earlier sug- 
gestion that the penial dimorphism is indeed intraspe- 
cific. A similar case of geographical variation in presence 
or absence of a single penial gland has since been re- 
corded in Littorina kasatka (Reid, 1996). The new Fijian 
material also supports the identification of the distinctive 
darkly tessellated shell from the eastern part of the range 
as merely a color variant of this species. Six additional 
radulae examined (Hong Kong, Singapore, Taiwan, Ja- 
pan) each have 3 cusps on the outer marginal tooth, as 
recorded by Reid (19S9a). The egg capsule of this spe- 
cies was described by Mak (1995) from Hong Kong; it 
is much larger than those capsules described here, 360- 
390 |xm in diameter, and similar in shape to that of P. 
habei, although without the two inner concentric rings 
on the upper surface. 

Peasiella conoidalis (Pease, 1S68) 

(Figures 138-141) 

Remarks: Additional anatomical material of this species 

has been seen from Taiwan and lshigaki, Ryukyu Islands 
(BMN11). The penial shape is the same as that illustrated 
by Reid (1989a), with a small and slender penial gland 
Shells from these localities are often darker in color than 
those found elsewhere, with brown dots (or occasionally 
fine lines) in the spiral grooves above the periphery and 
strong brown marks in the folds between the peripheral 
ereiiulations (Figure 138). In some shells the pattern con- 
sists of 10-17 dark brown axial stripes (Figure 140). Peas- 
iella roepstmfjuina also occurs at these localities, and 
shells of the two are easilv conlused since both are yellow; 
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Figures 125-130. Egg capsules of Peasiclla species. 125, 126. Peasiclla fasciata, Cape d’Aguilar, Hong Kong. 127, 128. Peasiclla 
potnla , Cliangi Point, Singapore. 129, 130. Peasiclla fiabci , Ma Liu Shi, Tolo Harbour, Hong Kong. Scale bar = 200 (mm. 


have radially plicate sculpture and peripheral crenulations 
(Figures 138, 141, 142, 145). They are separated by the 
following characters: in P. conoidalis the spiral grooves 
above the periphery usually contain small brown dots 
rather than continuous lines and the peripheral brown 
marks are weaker; the middle of the base of P. conoidalis 
show's 1-2 row's of small brown spots, whereas that of P 
rocpstoijfiana is unmarked but for dark blotches on the 
underside of the peripheral keel and purple-tinged colu- 
mella; the wide unsculptured area surrounding the um- 
bilicus is characteristic of P. rocpstoijfiana ; anatomicidlv. 


the single mamilliforin penial gland of P. conoidalis is 
lacking in P rocpstoijfiana (note that these characters do 
not necessarily apply to the two species in other parts of 
their ranges, see Reid, 1989a). These two species are only 
occasionally found sympatricallv elsewhere (e.g. Lizard Is- 
land, Australia; southeastern Papua New' Guinea; Ambon, 
Indonesia; some islands in Fiji and the Philippines), since 
P conoidalis has an oceanic distribution w hile that of P 
rocpstoijfiana is more continental in character. An un- 
identified Peasiclla species from Chichijima, in the Oga- 
sawara (Bonin) Islands, illustrated by Fukuda (1993), is a 
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small, worn example of this species (specimen now in 
BMXT1). Pcasiclla conoid alls has also now been recorded 
on the African mainland for the first time, from Tiwi 
Beach. Kenya (BMNH), where it occurred with P infra- 
cost at a, P fuscopipcrata and P. mount iana. Another new 
record is from Ambon, Indonesia (XNML). 

Pcasiclla lutulenta Reid, 1989 

Remarks: This species is now recorded from Singa- 

pore (BMNH), where it appears to he rare. One of the 
five specimens found was a female with a mature pallial 
oviduct as well as a small penis (see Remarks on P. habei 
and P. patula). Two additional radulae examined each 
have 4 cusps on the outer marginal teeth, whereas Reid 
(1989a) found 3 cusps. 

Pcasiclla pet it i Le Reward, 1994 

Remarks: This species from the Eocene of France 

was described and figured as P minuta (De shaves, 1824) 
bv Reid (19S9a); this name is preoccupied, and the spe- 
cies was renamed by Le Reward (1994). 

DISCUSSION 
SiiKt.i. Variation 

Our reassessment of the taxonomy oi Pcasiclla has not 
altered the earlier conclusion (Reid, 1989a) that the shell 
characters of these littorinids are unusually variable. 
Elsewhere in the family, species with likewise plankto- 
trophic development do not normally show such con- 
spicuous variation (e.g, Reid, 1986a, 1996). The varia- 
tions in whorl outline and sculpture are most striking, 
since these characters are traditionally used to diagnose 
littorinid species. For example, in P. infracost at a and P. 
fuscopipcrata the periphery may be strongly keeled or 
smoothly rounded. In P isscli and P. mauritiana the 
whorl profile may be almost flat or may develop a prom- 
inent carina at the shoulder. In P fuscopipcrata , P. pa- 
tula , P habei and P. mauritiana the surface above the 
periphery may be smooth or bear spiral ribs. Shell thick- 
ness is also variable, ranging from solid and opaque to 
thin and translucent in both P infrarostata and P. fus- 
copipcrata. One sculptural character that is more useful 
for identification is the number and size of the ribs on 
the base. Many littorinids are conspicuously variable in 
shell color and pattern, and this is also the ease in some 
Pcasiclla species, notably P isscli. Nevertheless, we have 
found the number and arrangement ol tin* oblique or 
spiral color bands to be one of the more useiul charac- 
ters for their identification. The cause and adaptive sig- 
nificance ol shell variation in non-planktotrophic littorin- 
ids has been the subject oi much research, but that of 


the planktotrophic species is less well understood (re- 
views by McQuaid, 1996; Reid, 1996). 

Anatomy 

Throughout the family Littorinidae the shape of the pe- 
nis is known to be one of the most useful taxonomic 
characters, and probably plays a role in species recog- 
nition in nature (e.g. taxonomic accounts and reviews by 
Reid, 1986a, 1989b, 1996). It was therefore surprising 
that the previous account of Pcasiclla (Reid, 1989a) con- 
cluded that penial shape was similar throughout the ge- 
nus. All the six species for which anatomical material was 
then available showed a penis with a long filament and 
a single mamilliform penial gland (although in P. roep- 
stoiffiana the gland was found to be absent over much 
of the geographical range). The new material available 
to us in the present study has revealed that sympatric 
species do in fact frequently show diagnostic differences 
in penial form, particularly in the relative sizes of fila- 
ment and penial gland. 

The gross morphology of the female reproductiv e sys- 
tem does not, however, show useful diagnostic charac- 
ters. The arrangement of the loops of the egg groove 
through the glands of the pallial oviduct is the same in 
all 11 species o( Pcasiclla (as illustrated bv Reid, 19S9a: 
figs. 57, 58, 65, 66). The copulatory bursa is apparently 
absent in slx species, but this character is not useful for 
identification since it can be difficult to trace without 
histological preparation. Furthermore, in at least one ht- 
toiinid, Littorina saxatilis , there is intraspecific variation 
in this feature, for the bursa is sometimes vestigial or 
absent in small, but mature, adults (Reid, 1996; 312). 

The egg capsules of four Pcasiclla species have now 
been described {P habei , P patula, P fasciata , herein; 
P. roepstotffiana in Mak, 1995). At least in P habei the 
form oi the capsule is constant over a wide geographical 
range, although there is some variation in size (see de- 
scription of this species). These four species each show 
a unique capsule shape, and there is an almost twofold 
range of diameters among them. Similar interspecific 
variation is present in the genera Xodilittonna and Lii- 
toraria (review's by Ban del 6c Kadolsky. 1982; Reid, 
1986a, 1989b; Mak. 1995), although in most cases intra- 
specific v ariation is poorly known. The radial plication oi 
the capsules of P. )>atula and P fasciata has hitherto been 
described only in Xodilittonna species. 

In general, the radula of littorinids is taxonomically 
useful for the diagnosis of generic groups (Reid, 1989b), 
but not at the species level (e.g. Reid, 1986a, 1996). As 
in the earlier study we have found the radula oi Pcasiclla 
species to be relatively uniform in the genus, showing 
interspecific variation onlv in the number ol cusps on 


Figures 151 — 135. Distribution maps ot Peasidla species, compiled from records listed in text. 131. Pcasiclla infrarostata 132. 
Pcasiclla fuscopipcrata 133. Pcasiclla patula. 134. Pcasiclla fasciata. 135. Pcasiclla habei. 
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Figures 136, 137. Distribution maps 
mauritiana. 



of Pcasiella species, compiled from records listed in text. 136. Pcasiella isseli. 137. Pcasiella 




Mgnres LIS— 141. Pcasiella conoidalis s Rending, kaolisiang, Taiwan BMNll 199639S). 142— 145. Pcasiclla rocpstoifjxana 142. 
Earn ioii Saki. lslugaki, Japan i BMNll 1 996399 1’ 143. Ma Liu Slii, Hong Kong (BMNll 1996490). 144. Yelilin, Taipei, Taiwan 
‘BMNll 1996401 ) 1 15. Rending. Kaobsiang. Taiwan (BMNll 1996402). Scab* bar - 2 mm. 
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the outer marginal tooth, and in the development of ha- 
sal denticles on the rac Indian tooth. 

Phyuku:nv vnp BmcKuciumv 

The phylogenetic relationships of Pcasiclla within the 
Littonnidae remain uncertain. In the morphological 
phylogenetic analysis of Reid (1989b), the genus ap- 
peared as the sister-taxon of Mainwaringia in the con- 
sensus of all equally parsimonious trees; however, no 
unique svnapomorphv for these two taxa was found. An- 
atomically, they are similar in their penial form (single 
mainilliform gland and closed sperm duct), pallia] ovi- 
duct loops (although these are slightly more complex in 
Mainwaringia , Reid, 1986b) and egg capsule shape 
(compare Reid, 1 990: fig. 3j with Mak, 1995: fig. 2d), hut 
some of these resemblances may he plesiomorphic. They 
are so different in their shell and opercular shape, rad- 
ular teeth and in the unique hermaphroditism of Main- 
icaringia , that a close relationship might seem unlikely. 
Nevertheless, preliminary molecular data offers some 
support for their sister-group relationship, and is cur- 
rently under investigation (R. H. Thomas, pers. comm.). 

Morphological features do not provide sufficient in- 
formation for a cladistie analysis at the species level, and 
in the absence of an unequivocal sister-group the polar- 
ities of the few available characters are doubtful. The 
five species confused by Reid (1989a) under the name 
P infracost at a (P. infracost at a , P. fuscopipcrata , P. pa- 
tula . , P habci, P fasciata) are a possible clade, showing 
some similarity in shell form (tendency to reduction of 
peripheral keel and spiral ribs, presence of spiral color 
bands), and in radular cusps (4-S cusps on outer mar- 
ginal tooth, except 3-4 in P. patula; cf. 3— 1 in all re- 
maining species). 

Four probable pairs of sister-species can be suggested. 
Pcasiclla infracostata and P fuscopipcrata are closely 
similar in shell characters; both lack a copulatory bursa, 
and radular cusps are similar. Their geographical distri- 
butions are known to overlap only between Mozambique 
and Kenya, which might suggest an allopatric mode of 
speciation followed by limited secondary contact. These 
two have strikingly dissimilar penial shapes, as would be 
predicted if this were either an isolating or species-rec- 
ognition mechanism (Reid, 1996). A second likely sister- 
species pair is P isscli and P. mauritiana. Again these 
are similar in shell characters, but differ in penial shape. 
These are almost completely allopatric; P isscli is re- 
stricted to the Red Sea, while P. mauritiana occurs wide- 
ly in the Indian Ocean and Persian Gulf, and they over- 
lap only in the vicinity of Aden and at the mouth of the 
Red Sea. While endemism in the Red Sea fauna is high 
in some groups, among mollusks it is generally low 
(Sheppard ct ai y 1992). During the substantial falls in 
sea level produced by Pleistocene glaciation, the Red 
Sea became hypersaline, and recolonization from the 
Arabian Sea has occurred only since the Holocene trans- 
gression. Speciation in the Red Sea may therefore be a 


recent phenomenon. At present, the currents at the 
mouth of the Red Sea do not appear to prevent passage 
of planktonic larvae, but the cold upvvelling on the 
southern Arabian coast during the summer months may 
cause a partial isolation of the Red Sea from the Arabian 
Sea and Indian Ocean (Sheppard ct al. , 1992). The third 
likely pair is P habci and P. fasciata , which both belong 
in the infracostata group’. These are known to overlap 
only between Hong Kong and Taiwan, and show a slight 
but consistent difference in penial shape. Finally, P co- 
noidalis and P tantilla may be sister-species. Their rad- 
ula, oviduct and penis are identical, shells are similar in 
sculpture, and both occur only on oceanic islands (Reid, 
1989a). The former is widespread throughout the lndo- 
West Pacific, whereas the latter is restricted to the Ha- 
waiian Islands, suggesting a case oi speciation by pe- 
ripheral isolation. The species status of P tantilla is 
based only on its distinct shell. The two are not known 
to occur sympatrically and, assuming that penial shape 
is an isolating mechanism, there has presumably been 
no selection for its divergence. 
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